The distribution of polysomes in the cells of the endosperm of very young (48 hours of germination) seedlngs ofcastor bean (Ricius comunmuis var. Hale) has been examined. Seedlings exposed to 100 micromolar gibberellin A3 for periods up to 24 hours showed increased numbers of polysomes associated with endomembranes. Cytosol-derived polysomes were generally of a shorter mean length than membrane-derived polysomes. Gibberellin d not lead significantly to increased numbers of cytosolderived polysomes, nor did it lead to enhancement of any particular size class of polysomes.
During germination and subsequent growth of castor bean seedlings, the nondividing cells of the endosperm develop from being essentially storehouses of lipid and protein (in the dry seed) to a complex state of compartmentalization and diversity among endomembranes. Glyoxysomes, mitochondria, proplastids, and ER all undergo substantial proliferation during the 3-4 days following radicle emergence (6, 17) . Several studies indicate that glyoxysome accretion (1) (2) (3) 9) , membrane biosynthesis (13) , and glyoxysomal enzyme synthesis (12) are rapidly taking place on the ER during the early stages of germination. A recent study (4) indicates that glyoxysomal protein synthesis accounts for about 15-20%o of the total protein synthesis. The same study (4) found that a substantial proportion of the poly(A)+ RNA was engaged with bound ribosomes. Additionally, poly(A)+ RNA increased in phase with cellular organelle content (4) . The fact that all organelles proliferate rapidly and that the modes of segregation and synthesis of their various matrix enzymes may be analogous, strongly suggests that the polyribosome populations may be uniquely and discretely segregated on the ER. The possible role of the ER in the synthesis and segregation of nonglyoxysomal organelle proteins remains to be determined.
In a previous study (8) I found that application of GA3 to very young seedlings resulted in the proliferation of ER and glyoxysomes and, in general, resulted in a GA-induced acceleration of germination. The total RNA associated with ER was also found to be increased as a result of GA3 treatment (8) . In this study I have examined the distribution ofpolysome populations in rapidly developing endosperm both in the presence and absence of GA3. 10 mm MgCl2. Gradients were constructed discontinuously by sequential layering of 2 ml, 50%o (w/v); 4 ml, 37.5% (w/v); 4 ml, 25% (w/v); 2 ml, 12.5% (w/v) sucrose and allowed to sit undisturbed overnight at room temperature. A volume equal to the polysome sample to be loaded was displaced from the top of the gradient. After centrifugation at 39,000 rpm for 1 h in a SW 41-Ti rotor, the gradients were analyzed in the ISCO gradient fractionator and UA5-UV monitor (Instrumentation Specialities Co., Lincoln, Neb.).
MATERIALS AND METHODS

RNASE ASSAY
Highly polymerized RNA was dissolved (4 mg/ml) in either 0.1 M acetate buffer (pH 5.0) or EB (pH 8.5). The reaction mixture contained 0.8 mg RNA and 0.05 ml extract in 0.4 ml, and was allowed to proceed for 30 min at 35 C. The reaction was stopped by the addition of 0.1 ml of the reaction mixture to 0.5 ml cold, absolute ethanol. Blanks were prepared by adding RNA to extract and immediately adding ethanol. Polymerized RNA was allowed to precipitate overnight at -20 C. After centrifugation, the supernatants were read at 260 nm, against the appropriate blank, in a dual-beam spectrophotometer.
GA3 was obtained from Sigma Chemical Co., sucrose (Ultra Pure) from Schwarz/Mann, and RNA (from wheat germ) from Calbiochem.
All glassware was baked overnight at 200 C. All solutions were treated with 0.5% diethylpyrocarbonate and autoclaved for 20 min.
RESULTS
The total ribonucleoprotein fraction consisting of ribosomes and polysomes ofthe endosperm ofcastor bean seedlings increased rapidly during the early growth of seedlings (Fig. 1) . Twenty-four h after emergence, control seedlings had increased their total yield of ribosomes and polysomes about 5-fold and in the presence of 100 ,LM GA3, the increase was greater than 8-fold (Fig. 1) . Thus, 24 h in the presence of 100 ,uM GA3 resulted in a 50% enhancement of the total amount of ribosomes and polysomes.
The total ribosome and polysome yield (Fig. 2) was composed of three distinct fractions: polysomes bound to membranes, polysomes found free in the cytosol, and monosomes/subunits recovered from the cytosol (Figs. 3 and 4) . Figure 1 shows the increase of membrane-bound polysomes in both control and GA3- (Fig. 3 ) and cytosolic polysomes (Fig. 4 ) from control and GA-treated seedlings showed no evidence for preferential induction by GA3 of any polysome size class. The mean length of polysomes is, however, considerably shorter in cytosol-derived populations. Membrane-bound polysomes were increased by GA3 much more than cytosolic polysomes (Table I ). For this experiment cytosol and membrane polysomes were extracted from the same seedling homogenates. To ensure maximal recovery of monosomes and subunits, homogenates were subjected to extended centrifugation prior to analysis on the polysome gradients. DISCUSSION Previous work (8, 15, 18) has shown that the exogenous application of GA3 to castor bean seedlings within a few hours of radicle emergence results in the proliferation of endomembranes and the induction of glyoxysomal enzymes. I have also reported (8) that the total amount of RNA associated with ER fractions was increased in GA-treated seedlings. In this report, I confirm this finding and show that the increase in total RNA represents an increase in polysomes bound to the membranes. GA3 treatment does not appear to affect the distribution of size classes of polysomes recovered from the ER, nor is there any evidence that any polysome size class in the cytosolic fraction is preferentially increased. GA3 leads to increases in the total number of membrane-bound polysomes and in the proportion of polysomes which are membrane-bound. Degradation of membranederived polysomes was found, for different runs, to range from 0-15% (determined by the proportion ofmonosomes in the polysome gradients), but this apparent degradation did not lead to observable shifts in the mean length of the recovered polysomes.
The absolute extent of degradation of cytosolic polysomes is more difficult to assess. Endogenous nucleases from numerous plant sources frequently have been reported to be a problem during polysome isolations. Recently, Lord and co-workers (4) have reported degradation problems when attempting to isolate intact polysomes from castor bean endosperm.
When RNase activity in our extracts was assayed under conditions optimal for RNase, it was found to be 9.2 (mg RNA/h- endosperm half) in control extracts and 13.6 in extracts from treated seedlings. As in barley (5), GA3 also appears to induce nuclease activity in castor bean. When RNase was assayed in EB at pH 8.5 and in the presence of EGTA, the activity of RNase was found to be 0.2 and 0.15 in control and GA3-treated extracts, respectively. Since under these RNase inhibiting conditions there is no difference in the ribonucleolytic activity of the two extracts, it is unlikely that cytosolic polysomes are subject to different degradation rates. The proportion of monosomes/subunits to polysomes found in the cytosol is consistent with results of experiments on castor bean at 48 h ofgermination reported by Marre et al. (14) . These workers found that the synthesis and accumulation of new ribosomes began shortly after imbibition. Roberts and Lord (16) also found that the most rapid rate of ribosomal RNA synthesis occurs 2 days after the start of imbibition.
In the present study the conditions for polysome isolation described by Jackson and Larkins (10) and Goldberg et al. (7) , with minor modifications, have been found adequate. Polysomes extracted from membranes by solubilizing with 1% Triton X-100 (11) are not easily resuspended and adequately dispersed for loading on polysome gradients. I have found that the combination of Brij-35, Nonidet P-40, Tween 40, and Triton X-100 results in improved 260-280 nm A ratios and easier resuspension of the polysome pellets. These problems were not encountered when cytosolic polysomes were extracted.
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